in 



1 1. A targeting c^ll comprising a vector, said 

2 vector comprising a nucleic acid sequence encoding a fusion 

3 protein, said fusion protein comprising: 

4 (a) a targeting/domain comprising a first member of 

5 an affinity pair; and 

6 (b) a toxic d©main comprising a toxic molecule, 

7 wherein said/targeting cell has significant binding 

8 affinity for a pathpgenic cell, said targeting cell 

9 expressing and secreting said fusion protein, and said 

10 first member binds to a second member of said affinity 

11 pair, said second! member being expressed on a surface of 

12 the pathogenic cjfell. 

1 2. The targeting cell of cl 

2 first member is a cytokine. 



1, wherein said 




1 3. The targeting cell of claim 1, wherein said 

2 first member is selected from the group consisting of an 

3 antigen, a ligand for a cell adhesion receptor, a ligand 

4 for a signal transduction receptor, a hormon,e^and a 

5 molecule that binds to a death domajja-^amily molecule. 



1 4. The targeting cell of claim 2, wherein said 

2 cytokine is interleukin (IL)-4. 
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1 5. The targeting cell of claim 2, wherein said 

2 cytokine is selected from the group cqR^a^stTng of IL-1, IL- 

3 2, IL-3, IL-5, IL-6, IL-7, IL-8, IL-10, IL-12, IL-13, IL- 

4 15, interferon (IFN)-a, IFN-(3, IFN-y, tumor necrosis factor 

5 (TNF)-a, a transforming growth factor (TGF) , granulocyte- 

6 macrophage colony stimulating factor (GM-CSF) , vascular 

7 endothelial growth factor (VEGF) , and epidermal growth 

8 factor (EGF) . 

1 6. The targeting cell of claim 1, wherein said 

2 second member is a cytokine receptor. 

1 7. The targeting cell of claim 1, wherein said 

2 second member is selected from the group consisting of an 

3 antibody, a cell adhesion receptor, a signal transduction 

4 receptor, a hormone receptor, and a major 

5 histocompatibility complex (MHC) molecu^ 

1 8. The targeting cell of claim 6, wherein said 

2 second member is an IL-4 receptor (IL-4R) . 



1 
2 
3 
4 
5 



9. The targeting cell of claim 6<*wherein said 
second member is a receptor for a cytefkine selected from 
the group consisting of IL-1, IL-2, IL-3, IL-5, IL-6, IL-7, 
IL-8, IL-10, IL-12, IL-13, IL-15, IFN-a, IFN-p, IFN-y, 
TNF-a, TGF, GM-CSF, VEGF, and. EGF. 




The tar 
ic cell is 




ng cell of clariTm 1, wherein said 
ancer cell. 



11. The targeting cell of claim 10, wherein said 
cancer cell is a pialignant hematological cell. 
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12. Th^ targeting cell of clairu^TO, wherein said 
cancer cell is /selected from the group consisting of a 
neural tissue /cancer cell, a melanoma cell, a breast cancer 
cell, a lung <fancer cell, a gastrointestinal cancer cell, 
an ovarian ca/icer cell, a testicular cancer cell, a lung 

6 cancer cell, la prostate cancer cell, a cervical cancer 

7 cell, a bladner cancer cell, a vaginal cancer cell, a liver 

8 cancer cell/ a renal cancer cell, a bone cancer cell, and a 
vascular tifesj^e cancer cell. 



1 
2 
3 



1 
2 
3 
4 



1 
2 
3 
4 
5 




The targeting cell of claim 1, wherein said 
pathoo^nic cell ip associated with pathogenesis of an 
autoimmune disease . 




targeting cell of cl^im 13, wherein said 
pathogenic cl^THis selected from the group consisting of a 
CD4+ T lympho/yte, a CD8+ T lymphocyte, a B lymphocyte, a 
monocyte, anof a macrophage. 



15. The targeting cell of clai 
targeting cell isf a CD8 + T lymphocyte. 




wherein said 




The targetir^ cell of claim l^whf^rein said 
targeting cell/±k se>£cted from the grotfp consisting of a 
CD4 + T lymphotyte^a B lymphocyte, a natural killer (NK) 
cell, a lymph^a^rffe- activated killer (LAK) cell, a monocyte, 
and a macropj^ge . 



r — 17 



The targeting cell n^Mprvm i f whprpin g^fK" 
ria toxin (DT) . 
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1 18. The targeting cell of claim/17, wherein said 

2 toxic molecule comprises amino acids 1-390 of DT. 



-2^ 19. The targeting cell of clai 




2 toxic molecule is selected from iiu©-<jr5up consisting of 

3 ricin, Pseudomonas e^ofeer^in (PE), bryodin, gelonin, a- 

4 sarcin, aspej^arTlin, restrictocin, angiogenin, Pseudomonas 

5 exotoxi^<saporin, abrin, and pokeweed antiviral protein 

6 m 



1 



20, 



The targeting cell of claini>rwherein the 



2 vector is a retroviral vector, 



1 21. The targeting cell of claim 1/^herein the 

2 vector is selected from the group consisting of a plasmid, 

3 an adenoviral vector, a adeno-associated viral vector, a 

4 vaccinia viral vector, a lentiviral vector, and a herpes 

5 viral vector. 

(3^^> 22. A populatyon of ceJ^zT, wherein each of a 
substantial number of /said cells of said population is said 
3 targeting cell of cla/im 1. 

v " The targeting cell of ^O^is^-ir—Saia vector 

5* end of said encoding 






mammalian signal sequence, 



1 24. The targeting cell of clai«f2 3, wherein said 

2 signal sequence is a signal sequence encoding a natural 

3 leader sequence of said first member. 
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25. The targeting cell of claim^ 
first member is IL-4. 



wherein said 



26. The targeting cell of claim l-ST^wherein said 
autoimmune disease is selected from the group consisting of 
rheumatoid arthritis (RA) , insulin-dependent diabetes 
mellitus (IDDM), and multiple sclerosis. 



27. The targeting cell of claim 13, wherein said 
autoimmune disease is selected from the group consisting of 
systemic lupus erythematosus (SLE) and myasthenij^jgravis 
(MG) . 

28. The targeting cell of claim 1, wherein said 
pathogenic cell is a cell that is infected with a 
microorganism. 

29. The targeting cell of clai^2-87^^ said 
microorganism is a virus. 

30. The targeting cell of claim^23-^-^^^^in said 
virus is a human immunodeficiency virus (HIV) . 

31. The targeting cell of claim 3Q^^lTerein said 
first member is selected from the groujT consisting of CD4, 
CCR4, and CCR5 . 



32. The targeting cell of clai^FtOO , wherein said 
second member is an envelope glycoprotein . 
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1 33. The tar.geting cell of claim wherein said 

2 microorganism is selected from the group consisting of a 

3 bacterium and a protozoan parasite. 

34. A m^^fTbd of treating a subject with a 
'pathogenic cell disease, said method comprising 

3 administering said cell population of claim^dro said 

4 subje; 

1 35. A method of treating a subject with 

2 pathogenic cell disease, said method comprisi^ 

3 administering a vector to the subject, s,a-dTa vector 

4 comprising a nucleic acid sequence ^rfcoding a fusion 

5 protein including:' 

6 (a) a targeting / doihatfn comprising a first member of 

7 an affinity pair or a Jtfj*f tional fragment thereof; and 

8 (b) a toxij^domain comprising a toxic molecule or a 

9 functional fr^ment thereof, 

10 wh^ein said first member binds to a second member 

11 of the^ffinity pair, said second member being expressed on 

12 the>^urface of the pathogenic cell. 
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-A-Tnethod of making said cell population of 
r , the method comprising: 

(a) providing a cell preparation wherein each of a 
substantial number of said cells of said preparation has 
significant binding affynity for a pathogenic cell; and 

(b) transfecting or transducing said cells of said 
preparation with a vector comprising a DNA sequence 



8 encoding a fusion protein including: 

9 (i) a targeting domain comprising a first 

10 member of an affinit// pair; and 

11 (ii) a/toxic domain comprising a toxic 

12 molecule, 

13 wherein, after said transfection or said 

14 transduction, a significant number of said cells of said 

15 preparation express and secrete the fusion protein, and 

16 said first member binds to a second member of the affinity 

17 pair, said second member being expressed on a surface of 

18 said pathogenic cell. 



1 37. The method of claim 3b, further comprising, 

2 after said transfection or said transduction, enriching for 

3 cells expressing and secreting said fusion protein. ■ 
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1 ~~~~~~ — ^ 38. A vector comprising a nucleic acid sequence^ 
encoding a fusion protein, said fusion protein comprising: 

(a) a targeting domain comprising a f irst^-tnember of 
an affinity pair; 

(b) a toxic domain comprising a ttfxic molecule; and 

(c) transcriptional and tr agitational regulatory 
sequences operably linked to s^fd DNA sequence, said 
regulatory sequences allowing for expression of said fusion 
protein in a cell of^a mammal, 

wherein >^id first member binds to a second member 
of said affijadTty pair, said second member being expressed 



2 
3 
4 
5 
6 
7 
8 
9 
10 
11 



12 on a surface of a pathogenic cell. 

1 / 39. The vector of claim 38^-^flrther comprising, 5' 

2- of" the 5 ! end of said encoding-sequence, a signal sequence. 

1 40. The vector of claim^^^T"^ said signal 

2 sequence is a signal sequence encoding a natural leader 

3 sequence of said first member. 



1 



41 



The vector of claim 



2 member is IL-4 



wherein said first 



1 42. The vector of claim 3j 

2 retroviral vector. 




'wherein the vector is a 




P^— ^ — is, 43. The vector of claim 3 8 f ^^rTelri^t^ ^nrfnr—± 

2 selected from the group consis}^*g~ - oTa plasmid, an 

3 adenoviral vector^^ati^no- viral vector, a 

4 vaccinia vj^fvector, a lentiviral vector, and a herpes 

5 vira^vector. 
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